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FOREWORD

The work described in this report was performed between January 1971 and January 1972
as a part of Project 2567 in support of munition development programs such as the Close Air
Support Weapon and the Modular Weapon Series at the Air Force Armament Laboratory,
Eglin Air Force Base, Florida.

This technical report has been reviewed and 1s approved.
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DALL L. FETTY, Colonel, USAF
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ABSTRACT

A computer program using an iterative technique was developed for determining the radius
of action of F-4E and A-7D aircraft with any configuration of external stores. The program
uses performance data from the aircraft flight manuals to calculate fuel and distance required
to achieve military power climbs and optimum cruise fuel consumption. Required inputs to
the program include the initial amount of fuel onboard and aircraft yross weight, the cruise
and loiter altitudes, and the outbound and returning drag indicies due to aerodynamic drag
of the external stores. Optional inputs that provide increased accuracy include fuel for
engine start and taxi, and fuel and distance for takeoff and descent. The program calculates
sequential increments of the outbound cruise portion of the mission profile until the fuel
reserve desired at the end of mission (return to home base) is obtained; thus the radius of action
is determined.

Distribution limited to U. S. Government agencies only;
this report documents test and evaluation; distribution
limitation applied January 1973. Other requests for this
document must be referred to the Air Force Armament
Laboratory (DLGC), Eglin Air Force Base, Florida 32542.
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SECTION |

INTRODUCTION

Carriage of external stores (weapons, fuel tanks, instrumentation packages, and suspension
equipment) can result in large degradations to the range and speed performance of tactical
fighter aircraft such as the F-4E and A-7D. Some weapon configurations exhibit aerodynamic
drag characteristics that are as great as those of the aircraft itself; consequently, the aircraft
range performance may be reduced as much as 50 percent. Therefore degradation plays a
significant role in overall mission effectiveness, and the store developer must consider aerodynamic
drag as an important parameter in the many trade-offs leading to the final design. This report
describes a computer program developed for evaluating range performance effectiveness. The
program can readily be used on a parametric basis and will provide a quantitative method
of assessing the effect of aerodynamic drag on the aircraft combat radius of action.

The validity of the program results depends primarily on the accuracy of the store drag
input data. Both the F-4E and A-7D aircraft utilize a drag index system based on the
increment of aerodynamic drag due to external stores. Each external store authorized for
carriage has a drag index assigned which included interference effects resulting from the
additional drag of stores in close proximity to one another. The total drag index of a
particular configuration i1s obtained by summing the individual drag indictes of the external
stores as described in the appropnate aircraft flight manuals {e.q., References 1 and 2).
Precise drag indicies cannot be determined without extensive wind tunnel tests and/or flight
testing; however, good approximations for an untested store can be obtained from wind tunnel
data of similar stores. References 3 and 4 describe techniques for the latter procedure, and
methods for reducingwind tunnel data to obtain more accurate drag indicies may be found
in Reference 5. A typical mission profile 1s shown in Figure 1. Performance data from the
F-4E and A-7D aircraft flight manuals (References 1 and 2} are used to calculate the fuel
and distance required for military power climbs and optimum cruise fuel consumption rates.
Inputs to the program are the initial fuel weight and aircraft gross weight, the cruise and
loiter altstudes, ar-d the outbound and returning drag indicies of the external stores. The amount
of fuel required for engine start, taxi, takeoff, and descent, as well as the distance required
tor takeoff and for descent, are optional inputs that can provide increased accuracy. The
program caiculates sequential increments of the outbound cruise portion of the ~mission
profile until the fuel reserve desired after returming to base 1s obtained; thus determining the
radius of action. The program can be used for any mission profile provided that the cruise
portion is conducted at the optimum condition for the altitude selected and that a military
power climb to altitude 1s assumed,

b o
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SECTION 1l
DEVELOPMENT OF THE ITERATIVE TECHNIQUE

The fuel and distance required for the climb and cruise portions of the mission are highly
dependent upon the outbound and returning altitudes and drag indicies; however, the fuel
and distance for engine start, taxt, and takeoff are independent of these parameters. Also,
a good approximation for descent from any aititude for any drag index is that the fuel
expended and the distance traveled are both zero. Therefore, for parametric studies, engine
start, tax), takeoff, and descent can be cons klered as constants. Guide lines for obtaining
accurate estimates for these portions of the mission are contained in the aircraft flight manuals.
The program 1s designed to accept the following estimates as input data:

a. Fuel and distance traveled away from home base for start and taxi.

b. Fuel and distance traveled away from home base for takeoff.

c. Fuel a..d distance traveled away from home base for outbound descent.

d. Fuel and distance traveled away from target for descent returning.

e. Fuel and distance traveled away from homne base during loiter in target area.

Additional required program inputs are as follows:

a. Aurcraft type.

b. Altitude outbound in the target area, and returning.

c. Fuel at engine start.

d. Payload (any weight which might be dropped, ejected, or jettisoned during mission}.

e. Basic aircraft weight {gross weight minus fuel and payload).

f. Fuel reserve at end of mission.

g. Payioad not dropped, ejected, or jettisoned during mission.

h. Drag index outbound and returning.

The drag indicies outbound and returning from the target area should be determined by
the best avaitable means.

For each set of input data, radn of action are determined for loiter fuels of 3600 pounds
down to O in increments of 1200 pounds. Obviously, the amount of fuel available for loiter
can be used to approximate a pernussible loiter time.




If the altitude in the target area is greater than zero but less than 5000 feet, t* nragrom
automatically changes to either zero or 5000 feet based upon the magnitude of the input
vatue. This conversion is necessary because the subroutines are unabie to determine accurate
values for this range of altitudes.

Further, if the aircraft gross weight at engine start exceeds that allowab'e for the aircraft,
fuel is downloaded automatically in the program to the point where the gross weight is within
allowable limits.

The weight and distance traveled away from home base i1s determined by subtracting all
fuel used and adding all distances traveled. Subroutines are then called which provide the
fuel and distance required to chimb to the outbeound altitude; at that time new weight and
distance values are determined and retained. If thus is followed by a cruise, 1t will be a
1000-pound-fuel cruise, and the gross weight at the beginning of the cruise will be used.
The estimated subsequent fuel requirements determine whether a 1000-pcund-fuel cruise
is undertaken. Another subroutine provides the fuel consumption rate. After the outbound
climb or the 1000-pound-fuel cruise, as the case may be, the outbound descent 1s made, a
9600-pound-fuel loiter is completed; all, none, or some portion of the payload 1s dropped;
and the return trip home is begun after the distance from home base to the target 1s noted.

Each of the climb subroutines is catled twice {0 determine the fue! and d'stance required
to proceed from target altitude to the return altitude. The amount required to climb from sea
level to the target altitude 1s subtracted from the amount required to chmb from sea level
to the return altitude.

After the return climb is completed, the cruise subroutine is called to determine a fuel
consumption rate for the beginning of the return cruise. With the fuel data for the return
descent and for landing and taxi, the desired gross weight at the end of the return cruise and
the fuel consumption rate at this point are known. The same distance data, the return climb
distance, and the distance from home base to the target, are used to calculate the return
cruise distance. The fuel consumption rates are averaged, and the fuel required for the return
cruise is computed.

The trial mission 1s completed and the extra fuel determined. If the extra fuel 1s less
than minus one pound, the mission can not be completed for the specified loiter fuel, and
another simulated mission 1s attempted with 1200 pounds less fuel for loiter. If the extra
fuel amounts to one pound ot more, either one-hall, one-tiurd, or 1000 pounds of 1t are
used for a cruise or an additional outbound cruise to the target area. The appropriate
quantity to be used is determined by the relation of the outbound and returning drag indices
combined with the amount of extra fuel. The iteration is repeated using either the weight
and distance after the outbound climb or the weight and distance after the last outbound
cruise, if one has occurred, unti! the mussion 1s completed with the desired quantity of extra
fuel (zero or minus one pound). Thus, the radius of action has been determined.

Subsequent radii are determined for loiter fuels incremented by minus 1200 pounds until
the fuel for loiter has been reduced to zero pounds. Instead of simulating the new mission
from the very boginning, the new iteration is begun after the outbound chimb or the last
1000-pound-fuel cruise, if one has ¢ :curred.

Appendixes |, 11, and 11 contain the radius-of-action program listing, input hst, and
limitations, respectively.
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SECTION 111
DEVELOPMENT OF THE SUBROUT!INES

Thus section discusses the development of the subroutines for calculating the fuel and distance

required to chimb and the fuel consumption rate, given the aircraft type, altitude, gross weight,
and drag index.

The F-4E and A-7D aircraft climb and cruise parameters are displayed in figures contained
in the aircraft fhght manuals (References 1 and 2). These figures define the fuel consumption
rate for opumum cruise, fuel required to chimb, and distance required to chimb. These figures
are set up in a parametric format and are a function of aircraft gross weight, altitude, drag
index, and a parametric vanable (designated as T in this report). Each figure is divided into
two charts with the first chart being a family of curves that are a function of gross weight
and altitude which define the dependent variable T. The second chart has a family of curves
with independent variables of T and siccraft drag index and with a dependent variable of either
fuel for climb, distance for chmb, or fuel consumption rate for optimum cruise depending upon
which figure is being used. Although no equations define the families of curves, a method
was developed to define the families for computer applications. The first chart contains
discrete curves which are a function of gross weight, for altitudes of 0, 5000, 1000, . . ., and
40,000 feet. Simularly, the second chart contains discrete curves for drag indicies of zero to
the maximum 1n specified increments that are a function of T. The problem then was to find
equations of lines for any condition other than those discretely defined. The method used
was a Newtoman interpretaticn technique (Reference 6) that defines an nth order polynomiat
for n discrete points. The development of the Newtonian equation by this method forces
the pelynominal to satisfy the n discrete points by definition. The equation then can be used
to calculate a value between ar-y of the discrete points.

It was hypothesized that if a family of straight parametric hnes was only defined at discrete
values, the slope and intercept of any hine lying between two defined hnes could he determined by
interpolation of the defined values. Although the family of curves did not consist of straight
lines, the values were approximated by decomposing the curves into a number of straight hines.

In the first chart, the curves that are a function of gross weight and altitude are drawn as straight
lines between certain gross weights. Similarly in the second chart, the curves that are a function
of T and drag index are drawn as straight lines between certain values of T. Now using the
Newtonian method, two equations are defined to give the slope and intercept for any altitude
line in the first chart. Similarly, two equations are defined that provide the slope and intercept
for any drag index line 1n the second chart. Thus, when the altitude i1s defined, a linear equation
which has gross weight as the independent variable and T as the dependent variable, 1s con-
structed with a calculated slope and intercept. When a drag index s defined, another linear
equation, which has T as the independent variable and either fuel for climb, distance for

climb, or fuel for cruise as the dependent variable, 1s constructed with a calculated slope and
intercept.

Three computer subroutines were constructed to incorporate the method just described.
One subroutine will construct the equations for determining the fuel for chmb, a second
subroutine will give the equation for distance to climb, and a third subroutine i1s concerned
with the fuel consumption rate for optimum cruise.

5




Appendixes |V and V contam the man programs and two additional subroutines for
. utilizing the three radius-of-action subroutines to obtain tabular data for the following
\ independent variables:

i a. F-4E (see Appendix VI)
(1) Altitude (5000 to 40000 feet in increments of 2500 feet).
(2) Weight (30000 to 58000 pounds in increments of 1000 pounds).
(3) Drag index {0 to 140 n increments of 10).
. A-7D
! (1) Altitude (5000 to 40000 feet in inc, 2ments of 2500 feet).
(2) Weight {20000 to 42000 pounds in increments of 1000 pounds).

(3) Drag index (0 to 300 in increments of 20).

¢ £ e - w—— g - v TR R s St S Y




SECTION IV

APPLICATION OF THE TECHNIQUE

As an example, assume that the radius of action for an F-4E aircraft s to be determined
for a high-low-high mission at altitudes of 20000 feet outbound, 5000 feet in the target area
{loiter), and 30,000 feet returning. Further, assume some realistic values for the mission
segments (Figure 1) as follows:

Fuel, b Distance, N. M.
Start and Taxi 440 0.5
Takeoff 925 1.5
Descent going to target 300 10.0
Descent returning from target 200 15.0
Landing and taxi 100 2.0
Loiter N/A 0.0

i Also, assume that the payload s six 800-pound weapons; all of which are to be dropped
from the triple ejector rack on the inboard armament stations. A typical fuel reserve at the
end of a mission is 2000 pounds.

The aircraft incremental drag as a resulit of weapon carriage (weapon drag index) s largely
dependent upon weapon shape and diameter and can conceivably vary from a total weapon
drag index of 30 to 60. Figure 2 shows the radius of action as a function of loiter fuel for
two weapon drag indicies and three fuel loadings. Note that when fuel was carried on the
centerline and outboard stations with the large payload, 1198 pounds had to be downloaded
so as not to exceed the maximum gross weight of 58000 pounds. This makes the increase
in the radius of action based on outboard and centerline fuel somewhat less than if the
payload was less.
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APPENDIX 1|

RADIUS OF ACTION PROGRAM LISTING
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804
802
803
901

902

903
904

905
90¢€

907
908

309

3910

911
912

913

914

915
916

PROGRAY P3I700(INPUT,0UTPUT,TAPES=INPUT)

DIMENSION DACR(100),0TT(100)

INTEGER BAW,F,FAS,FFCLyFFCR,FFDG,FFDR,yFFL,FFLAT,FFSAT,FFT0,FTBR,P,
1PESPR,N,NACR(100)yWAEOCR XFFCR,WALBCRyXF,FFCLL,FFCL2,C

FORMAT (A10,3F5,.0,54X,I1)

COMMON/CACFT/FUELATD

FORMAT (BALD)

FORMAT (3TU,uX T lty2F340,2X215,16,6F4,0)

FORMAT{31X,20T16,4%X) 33Xy I3y SX,€60 FEa1 X)) 3/ 1X35(TE,4X) 43X, I3
195Xy 7(16,4X) /)

FCRMAT (1HE,L2X y4HFUEL 374 32Xy 7HPAYLCAC,2X, BHRETURNED 65X, 4UHDRAG,5X,5
1HSTART ,2(13Xy THOESCENTY yuXy 7ZHLANDING 4/, 2X45HBASIC,5X,SHTOTAL 14X ,8
2HRETURNED 41X, 1 OHPROGRAMMED ) 3X, SHINDEX,y 3X, BHAND TAXI,2X,B8HTAKE~OFF,
33X SHGCING,5X 4 6HLOITERy2Xy SHRETURNING,2X, BHAND TAXI,4X,6HRADIUS,/,
L2X yWHACFT,6X,y bHFUEL ySX,7HPAYLOAD, 3X,BHEXPENOED, 3Xy6HACTUAL,,3X 4 9HRE
STURNING UX,2HNM,5(8X y2HNM) 36X, GHCF ACTION,/ 31X 32(6HNT(LB) y4X) y41X,y3
G (EHRT(LB) y4X) 31X SHGCING,6 (LX) EHWT(LEBY) 4 7X,2HNM, /)

FORMAT(S{X,*CHECK THE INPUT DATA FOR THIS CAGE«*,/)

FORMAT (//7,24X,*THIS PROGRAM DOES NOT PRESENTLY HAVE REQUIRED INFO
1PMATICN FOR THE *,A10,* AIRCRAFT,¥)

FORMAT(///7,47Xy*ALL ALTITUDES MUST BE SEA LEVEL OR ABOVE.®*)

FORMAT (//77,31X,*AN ALTITUDE OF *, IS5 ,* FEET EXCEFDS THE TABLES F
10R THE *,A10,* ATIRCRAFT,*)

FORMAT(29X,%A GROSS WEIGHT OF *,16,* POUNDS EXCEEDS THE TABLES FCR
1 THE *,A10,* AIRCRAFT,*,/)

FORMAT(34X,*A DRAG INDEX OF ®*, I4 ,* EXCEEDOS THE TABLES FOR THE *
19A10,* AIRCRAFT, ,*,/)

FORMAT (1+1,55X,*RADTIUS OF ACTION FOR THE®,//,59%X,A10,*AIRCRAFT®,//
1,49X,%ALTITUDE GOING TO THE TARGET-*, IS5, * FEET*,//,46X,*ALTITUD
2E RETURNING FKCM THE TARGET-#*,15, * FEET*,//,50X,*ALTITUDE AT THE
3 TARGET-*,15, * FEET®)

FORMAT(i1X,*A GROSS WEIGHT OF *,16,* POUNDS AND A DRAG INDEX OF *,
113,* AND AN ALTITUDE OF *,I5,* FEET EXCEEDQ THE TABLES FOR THE ¥,
2AR10,* AIRCRAFT,*,/)

FORMAT(34X,2(T6,4X) 32Xy FleDgSXgb( FHW1 kXD /) 1Xy3S5(16,4X) 32X,y Fb,0
195X 6(16,4X))

FORMAT(31X,2¢T6,4X) 43Xy I3y, SX,6( FOe1,4X)y/y1X,5(I6,4X),3X, I3
195Xy T(I6,4X) /4y 1H1)

FORMAT (1X, 42X, UHFUEL,/,32Xy7HPAYLOAD,2XyB8HRETURNED,S5X,4HDRAG,5X,5
1HSTART,2(13X,7THDESCENT) 44X 3 THLANDING /42X 4SHBASTIC,5X,SHTOTAL y 14X,y 8
2HRETURNED,1X, 10HFROGRAMMED ,3X,SHINDEX 33X, 8HAND TAXI,2X,8HTAKE-QFF,
33Xy5HGOINGySXy EHLOITER,y2X, IHRETURNING,2X, BHAND TAXI, 4X,6HRADTUS, /,
L2Xy4HACFT ,6X,4HFUEL ySX 4y 7THPAYLOAD y 3X,BHEXPENDED y 3X, 6HACTUAL, 33X, IHRE
STURNING 4X,2HNMy5 (8% 9 2HNM) y,5X 4 SHOF ACTION,/31X,2(6HWT(LB) ,4X) ,1X,3
G(HEHWT(LB) y4X) g IXySHGOING y6 (64X, EHHT(LB)Y) 3 7X,2HNM, /)

FORMAT (1H1,%ALL WEIGHTS ARE IN POUNDS., ALL DISTANCES ARE IN NAUTI
41CAL MILES, ALL FUEL CONSUMPTICN RATES EXCEPT THE AVERAGES ARE NAU
2TICAL MILES PER®*,/,
31X, *POUNN, AVERAGES ARE PQUNDS PER NAUTICAL MILE.*,///77/,
LIX,*WEIGHT AT THE END OF RETURN CRUISE=*,I6,% FUEL RATE=*,FS5.4,//
s5/)

FORMAT (1X,*FOR CLIMB GOING TO THE TARGET WEIGHT=%*,16,% FUEL=*
19I4y* ODISTANCE=*,F7,U4,4/)

FORMAT{1X,*FOR CRUTSE NUMBER®,I3,* GOING TO THE TARGET WEIGHT=
1%,16,/,

11




11X,*FUEL RATE=*,F5,4,% TOTAL DISTANCE TRAVELED AFTER THIS CRUISE=
2% ,FBoly/)

917  FORMAT(1X,*FOR CLIMB RETURNING FROM THE TARGET WEIGHT=%,16,/,
16X¥FRCM 0 FEET TO RETURN ALTITUDE FUEL=*I4* ODISTANCE=%,F7.4/
16X*FRCM 0 FEET YO TARGET ALTITUDE FUEL="T4* OISTANCE=*,F7,.4/
16X*FROM TARGET TO RETURN ALTITUDE FUEL=*I4% ODISTANCE=z%,F?,4/
1

918  FORMAT (1X,*WEIGHT AT BEGINNING OF RETURN CRUISE=*,16,* FUEL RATE
1 AT THIS POINT=%,F5,4,* AVERAGE RATE=%,F8,4,/;
21X,*DISTANCE FOR RETURN CRUISE=z*,F8.4,* FUEL AT END OF MISSIOAN=*,
315,* EXTRA FUFL AT END OF MISSION=%,15,////)

919  FORMAT(1X,*FOR CRUTSE NUMBER*,I3,* GCING TO THE TARGET WEIGHT=
1%,16,/,
11X,*FUEL RATE=*,F5,4,* EXTRA FUEL FCR CRUISE GOING=*%,I5,% TOTAL
20ISTANCE TRAVELED AFTER THIS CRUISE=*,FB844,/)

10  ASSIGN 212 YO IEOF
i CALLECF(TEOF)
FUE=10HFLE
A?0=10MATC
READ(5,801) ACFT,ALTG,ALTR,ALTAT,C
IF(ALTAT LE.2500.ANCAALTAT.GT, 0,) ALTAT=O,
TE(ALTAT.LTo50000«ANDJALTAT,GT,2500,) ALTAT25000,
ILTG=ALTG
ILTR=ALTR
‘ ILTA=ALTAT
‘ PRINT 90G, ACFT,ILTG,ILTR,ILTA
IFCALYGLLT .00 ORALTR,LT,0..0RALTAT.LT,0.) GO TO 202
| ILT=ALTG
IF(ALTG,LT.5000,) GO TO 203
ILT=ALTR

| IF(ALTR,LT,50004) GO TO 203

! ILT=ALTG
IF(ALTR,GT,ILT ) ILT=ALTR
IF(ACFT.EQ.FUE,AND.ILT,GT,40000.) GO TO 203
IF(ACFT.EQATDAND. (TLT,GT,4000040R.ILT,LT.5000)) GO TO 203
IF(ACFT.FO.FUELORLACFT,EQ,A70) GO TO 40

20  PRINT 904,ACFT

21 ASSIGN 211 TO 1EOF

' DO 30 T1=1,10000

30 READ(5,802) A
GO YO 212

40  ASSISN 211 TO IEOF

50  IF(C.NE,1) PRINT 902
DO 200 IP=1,2
READ(5,803) FFSAT,FFTO,FFOG, FFOR,FFLAT,FTBR,PR,(IG,01IR,

1FAS,P,BAW,0FSAT,0FTO,DFDG,CFL,DFCR,0OFLAT
ICR=CIP
106=016
FFL=9€00
W=RAW+FASHP
IF(ACFTEQeFUELAND.H.GT,58000) FAS=58000-BAW-P
IF(ACFT.E0ATDLANDHoGT,42000) FAS=42000~BAW-P
IF(FFTAT LLT.0) GO TO 201
IF(Fr(C LLT,0) GO TO 20%
IF(FFDG LLT.0) GO YO 201
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IF(FFCR LLT,0) GO TO 201
IF(FFLAT ,LLT,0) GC TO 201
IF(FTBR  LLT,0) GO TO 201
IF(FAS  LLE.0) GC TO 201
IF (PR JLT,0) GC TO 201
H IF(P LT.0) GO TO 201
IF(BAN  ,LE.0) GO TO 201
IF(FAS.LEL(FFSAT+FFTC+SFOG+FFDOR+FFLAT4FTBR)) GO TO 201
IF(PR.GT,F) GO TO 201
PE=P-PR
J=2
10=016
IF(DIR,LT,IN) 10=DIR
IF(ID.LT.0.) GO TO 205
10=016G
IF(DIRLGT,IN) ID=DIR
IF(ACFT.EQ.FUE.AND,ID.GTo140 ) GO TO 205
IF(ACFT.EC.A7D.AND,ID.GT4300 ) GO TO 205
IF(DIR,GT,DIG) J=3
XJ=.t
JAM= %1000
WAEOCR=BAW+PR+FTBR+FFLAT+FFDR
IF(ACFT,EQ.F4LE,AND,HAEOCR,LT,30000) GO TO 210
IF(ACFT.EQ.A7D,AND,NAEOCR.,LT,20000) GO TO 210
WzBAN+FAS+P
W=W-FFSAT=-FFTO
ILT=ALTIR
10=D1R
CALL CLD(ACFT,ALTR,HAEOCR,DIR,FRE), RETURNS(207)
ILT=ALTG
10=016
CALL CRD(ACFT,ALTR,NAEOCR,DIR,FRE)
IF(C,EQ.1) PRINT 914, WAEOCR,FRE
D=DFSAT+0FTO
CALL CLF(ACFT,ALTG,W,0IG,FFCL)
CALL CLD(ACFT,ALTG,W,0IG,0FCL )}, RETURNS(207)
IFFCL=FFCL
IF(C.EC.1) PRINT 915, W,FFCL ,0FCL
W=HW=FFCL
D=0+0FCL
1=z2
IMO=I-1
WACR (1) =W
DACR (1) =0
1A=I
NXFFCR=3001
NOT=9
00 199 IFFL=1,NOI
IF((FAS=FFSAT-FFT0=-2%IFFCL~FFOG-FFL-FFOR-FFLAT=FTBR) LT, JBM ) GO T
10 101
IF(NXFFCR,LY,1000) GO TO 101
I=IA
IMO=T-1
106 CALL CRD(ACFT,ALTG,WACR(IMO),DIG,0FCR)
WACR(I)=WACR(IMO)=1000

P v o
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101

102

DACR(II=DACR(IMO)+DFCR*1000,

IF(C,EQ.1) PRINT 916, IMO,HACR(IMO) ,DFCR,DACR(Y)
HALBRCR=HACR(T)

CALBCR=DACR(I)

I=1+14

IA=]

IMO=TI-1

W=HACR(INMO)~FFOG-FFL~PE
OYT(IMCY=DACR(IMO)+DFDGOFL

CALL CLF(ACFT,ALTR,W,0IR,FFCL2)

CALL CLF(ACFT,ALTAT,W,DIR,FFCLY1)

CALL CLOC(ACFT,ALTR,N,DIR,DFCL2), RETURNS(207)
CALL CLO(ACFTY,ALTAT,W,DIR,DFCL1) ,RETURNS(2G7)
FFCL=FFCL2~-FFCL1

DFCL=CFCL2~-0FCLY

IF(C.EC.1) PPINT 917, W,FFCL2,0FCL2,FFCL1,0FCL1,FFCL,0FCL
WzW=FFCL

DFCR=DYT (IMO)-OFCL-DFODR~-0DFLAT

CALL CFD(ACFT,ALTR,W,0IR,FPB}
FRFCR=2,/(FRE+FRE)

FFCR=FFFCR*DFCR+,5

F=W-BAW~PR~FFCR~FFOR=FFLAT

XF=F=~-FIBR

IF(C,EQ,1) PRINT 918, HW,FRByFRFCR,DFCR,yF4XF
XFFCR=XF/XJ¢.5

IF(XFFCR.GEL,1000) GO TO 100

IF(XFFCR,LT,=1) FFL=FFL=~1200

IF(FFL.LY.0) GO YO 200

IF{XFFCR,LT.~1) GO TO 101

IF(XFFCR.LT,1) GO TO 198

NXFFCR=XFFCR+1200/J

CALL CRO(ACFT,ALTG,WACR(IMO),DIG,FR)
HACR(I)=WACR(IMO)=XFFCR

DACR(I)=DACR(IMO) +FR*XFFCR

IF(C.EGCs1) PRINT 919, IMO,WACR(IMO),FR,XFFCR,DACR(T)
I=1+1

IMC=TY-1

W=WACR(IMO)=FFDG~FFL-PE
OTT(IMC)=CACR(IMC)+DFODG+DFL

CALL CLF{(ACFT,LALTR,W,0IR,FFCL2)

CALL CLF(ACFT,ALTAT,W,DIR,FFCL1)

CALL CLD(ACFT,ALTR,W,0IR,DFCL2), RETURNS(2G7)
CALL CLO(ACFT,ALTAT,W,0IR,DFCL1), RETURNS(207)
FFCL=FFCL2-FFCL1

DFCL=CFCL2-0DFCL 1

IF(C.EQ.1) PRINTY 917, W,FFCL2,DFCL2,FFCL1,0FCL1,FFCL,DFCL
H=H-FFCL

DFCR=CTT(IMO) -OFCL~-DFDR=~DFLAT

CALL CRD(ACFT,ALTR,N,0IR,FRB)
FRFCR=2,/(FRE+FRB)

FFCR=FRFCR*DFCR+,5

FzW~BAN~-PR-FFCR=-FFOR-FFLAT

XF=F~-F 18R

TF(C,EC,s1) PRINT G18, WyFRB,FRFCRY,DFCR,7 4 XF
XFFCR=XF/XJ+ 5
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IF(XFFCR.GT.0) GO TO 102
198 IOT=DTT(IMO) 4,5
IF(C,EQ.1) PRINT 913
k IF(C.NE.1) PRINT 901, PR,FTBR,IOR,DFSAT,0FT0,0F0G,0FL,0FDR,DFLAT,B
1AW FASyPyFE F o T0G)FFSAT FFTCyFFDGFFL,FFOR,FFLAT,IODT
IF(C.EQ.1) PRINT 912, PR,FTBR,ICR,DFSAY,DFT0,0F0G,DFL,DFOR,DFLAT,B
1AW FAS,PyPE,FyINGyFFSAT,FFTOsFFDOG,FFLyFFOR,FFLAT,IDT
FFL=FFL-1200
IF(FFLL,LT.0) GO TO 200
I=1A
IMO=T-1
199 CONTINUE
200 CONTINUE
G0 TO S0
201 CONT INUE
PRINY 911, PR,FTBRyDIR,0OFSAT,DFT0,0FDG,DFL,0FOR,DFLAT,BAN,FAS,P,PE
19Fy0IG,FFSAT,FFTO,FFOGyFFL,FFDR, FFLAT
PRINT 903
G0 TO 200
202 PRINT 905
GO0 10 21
203 PRINT 906, ILT, ACFT
GO TO 21
204 H=4HFFCL
PRINT 907, ALT,H,H, ACFT
GO TO 200
205 PRINT 908, ID, ACFT
GO TO 200
207 PRINT c18, W,ID,ILT,ACFT
GO TC 200
210 PRINT 907, W,ACFT
GO0 10 200
211 GO 70 10
212 CALL EXTT
END
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SUBRGUTINE CLOCACFT,ALT, W,DI,0IS), RETURNS tA)
DIMENSION 0Y5(10)90Y6(10),0Y7(10)’UYB(lo)'0V9(10),DY10(10),0Y11(10
1),0Y12(10),0Y13(10),DYI“(iU),OVlS(iO),CYil(lO)’C712(10),CY13(1U)yC
2Y1“(10),CYIS(lU),ﬂYiﬁ(lﬂ),CY16(107’DY17(10)’CY17(10)
COMMON/CACFT/FULE,A?D
INTEGER W
GW=W/1000,
DIS=0.
IF(ACFTL,EQ.F4E ) GO 10 1
IF(ACFT,EQ,A7D ) GO T0O 2
OGW=30.,
0V11(1)=.013
0Y1i(2)=,001
DY$1(3)=.008
0Y11(4)=-,023
DYL11(€)=.061
Ovi1t(6)=-,121
DY11(7)=,179
0Y11(8)=~,18
0Y12(1)=z.013
pY12(2)=.001
DY12(3)=,008
0Y12(4)==-,023
DY12(%)=.061
DY12(€)=-.121
0Y12(7)=,179
Dy12(8)=-~,0
0Y13(1)=,013
CY13(2)=,001
0Y13(3)=,008
BY13(4)=~,023
0Y13(E)=,061
DY13(€E)==~,121
0Y13(7)=,.222
DY13(8)=~,0F1
DY14(1)=.02
DY1L(2}=,012
OY14(3)=~,027
DY14(4)=,037
DY14(S)=~,005
DY14(6)=~-,090
DY144¢71=,293
DY14(8)=-,195
DY15(1)=.,02
0Y15(2)=.012
pY15(3)=-,027
DY15(4)=,037
0Y15(5)=-,005
pY165(€)=-,090
DY15(7)=,435
0Y15(8)=-1,81
0Vi6(1)=,.03%
0Y16(2)=-,008
uY16(3)=-,001
DY16(4)=.005

16
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OY16(5)=,045
DY16(E)=~,175
0Y16(7)=,881
0Y16 (8)=-4,.095
DY17(1)=,0u46
DY17(2)=2-,03
DY17(3)=,032
0Y17(4)=-,039
0Y17(5)=,1
OY17(€)=-,141
DY17(7)=,258
0Y17(8)=-1,383
CY11(1)=.4
CY11(2)=.05
CYi1(2=.05
CY11(u)==-,01
CY11(5:=-,36
CY11(€)=1.310
CY11(7)==2.76
CY11(8)=4L,710
CY12(1)=.4
CY12(2)=.05
CY12(3)=.05
cy12(4)=-,01
CY¥12(5)=~-,36
CY12(ey=1,.131
CY12(7)==-2.76
CY12({8)=4.01
CY13(1)=,4
Cv13(2)=,05
CY13(2)=,05
CY13(4)=-,01
CY13(5)=-,36
CY13(€)=1.31
CY13(7)=-3,18
CYs13(8)=4,72
CY14(1)=,35
CYiu(2)=,05
CY14(2)=-,01
CY14 (L) =,24
CY1u(E)=-1.06
CY14 (E)=2,51
CY14(7)=-3.98
CY14(8)=,03
CY15(1)=.210
€Y15(2)=,230
CY15(3)==~,43
CY15(u)=,8
CY15(5)=«1,76
CY15(€1=3,35
CY15(7)=-8,54
CY15(8)=29,79
CY16(1)=-.2
CY16(2)=.7
CY16(3)=~,85
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CY16(4)=1,35
CY16(5)==2,75
CY1€(€)=5,15
Cv16(71z-17,9
CY161(8)=87,65
CY17 (1) ==k
CY17(2)1=1,.1
CY17()==-1.45
CY17(4)=2.15
CY17(51=-3,75
CY17(€)=3,17
CY17(?)=22.,36
Cvi7(8)=,21
0Y7(1)=0,0
DY7(2)=0.,0
0Y7(3)1=1,
DY7(4)=-3,
DY7(5)=6,5
DY?T(6)=~12,
0Y7(7)=20.5
pvaciy=1,
Dv8(2)1=0,0
DY8(3)=~-1,
DY8(4) =4,
0vats)=-10,
DYs(6)=21.,
DYB(7)==L1,
0Ya(1)=1,
BY9(2)=0.0
0Ya(31=1,5
0Y9(4)==2,5
0Yc(s)=1.5
DYa9(er=2,¢
0Y9{7)=-6,
0Y10(1)=1,
oY10(2)=2,
0Y10(3)=~- 2,
oYt1o(ur=2,
0Y10(5)=-3,
DY10(€) =5,
CY10(7)==4,
St1=0,0
CONST1=0,0
SL2=4,
SL3=4,
SL4=6,
StL5=5,

KK1=8

KK2=7

DX1=2,
DX2=4,
NX3=¢€,
0D1=20.

0 TO 2060
DGW=20.

P
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0YsS(1)=,02
0YS(2)=0,.0
0Y5(3)=0.0

1 0YS(L)=0,.0
DYS(5)=,04
0YS5(6)==,17
0YS(7)=,54
DYZ(8)==1,53
0Y6(1)=,25
0Y6(2)=,15
OYE(3)=-,30
0Y6(4)=,55
NY6(5)=~,85
DYE(E)=1,45
OYE(7)==-2,5
DYE(B)=4L,25
DY7(1)=2,0
DY?7(2)=0,.0
DY?7(3)=z=-1,5
0Y7(L)=3,5
0Y?(5)==-5,75
0Y7(6)=8,
0ve(1)=2,0
0Y3(2)1=1,5
0Ys$(3)=~-1,
DYB(4)=4,5
ovYs(S)=-5,
OYB(6)==4,5
oYa(1)=2,
0Y4(2)=3,5
0Ya(3)=5,
CYq(u)=-13,5
0YI(5)=t4,
DY9t6)=-118,5
0vi0(1)y=2,
0Y10(2)=11.5
0Y10(3)=-13,
0Y10(4)=18,5
0Y10(5) =44,
0Y10(€E)=-118,5
CONST1=,15
SL1=.01
SL2=12.5
SL3=12.,5

. SL4=12.5
SLS5=12,5
KK1=8
KK2=6
0x1=2.
DX2=2,.,5
DXx3=3,
BDI=50.
GO TOo 13

200 IF(GW,GT,35, ) GO TO 3

KK1=8
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100

104

102

1032

104

105

10¢€
13

700

701

00 100 I=1,KK{
DYS(1)=0Y11(I)
DY&B(I)=CY11(])

GO TC 13

IF(GH.GCT. 4B, ) GO TO &
KK1=8

00 101 I=1,KK1
0YS(1)=0Y12(1)
DYE(I)=CY12¢(I)

GO 70 13

IF(GH.GT 45, ) GC T0 &
KK1=8

00 102 I=1,KK1
DYS(TI)=0DY13(T)
OYE(I)=CY13( I}

GO TO0 13

IF{GW,GT,50, ) CO TO 6
KK1=8

00 102 I=1,KK1
DYS{TY=0Y14(])
DYE(T)I=CY14(])

GO 10 13

IF(GW.GT,55,) GO 10 7
KK1=8

DO 104 I=1,KK1
0YS(1)=DY15(T)
DYE(I)=CY1S(])

50 TO 13

IF(GW,GT,€0,) GO YO 8
KK1=8

DO 105 I=1,KK1
0YS5(I)=0Y16(1)
0Y6(I)1=CY16(T1)

GO 10 13

KKi=8

DO 10€ I=1,KK1
OYS({1)=DY17¢(1)
DYE(TI)=CY17(])

Co=1,

U=ALT/5000,
IF(ACFT.EQ.A?7D) U=U=-1,
CO 700 I=1,KK1
CO=CO®U/FLOAT(T)
Usu=-1.
SL1=DYS(I)*CO+SL1
CONST1=DYE(I)*CC +CONSTH
T=SL4%(GH~-0OGW) +CONST1

IF(ACFT.EQeFUELAND(TolTo0,e0ReToGTe12,4)) RETURN A
IFC(ACFT O ECIATD ANDe (ToLTe0esOR4ToGT45.75)) RETURN A

Co =1,

u=pI/C0!

BO 701 I=1,KK2
CO=U*CC/FLOAT (D)
UzU=-1,
SL2=0Y7(1)*CO +SL2

20
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RxT*SL2
IF(T,LE.OX1) GO TQ 801
Co =1,
U=01/001
00 702 I=1,KK2
C0=CO®U/FLOAT(I)
U=U=1,
702 SL3=0Y8(I)*50+SL3
R=SL2*CX1+SLI*(T-0X1)
IF(T,LE.OX2) GO TO 801
CO=1,
U=01/7C01I
00 703 I=1,KK2
CO=CO®U/FLOAT(I)
U=u=-1.
703 SLG4=0YS(I)*CO+SLY
R=SLZ2*0X1 ¢SL3I*(0X2~-0X1) +StL&®*( T-DX2)
IF(T.LE.OX3) GO TO 801
CO=1,
U=01/001
CO 708 I=1,KK2
CO=CO®PU/FLOAT ()
Us=y-1t,
708 SLS=0Y10(I)*CC + SLS
R=SL2%0x1 +SL3*(0X2=-0%1) +SL&4*(DX3 -DX2) +SLS5*(T=-0X3)
801 IF(ACFT,ECFLELANDJR.GT 74,) RETURN A
IF(ACFT.ECFUE.AND.ReGTo(=7.272T+148,2)) RETURN A
IF(ACFT L EQ.ATD.AND,R«GT,4100,) RETURN A
803 DIS=R
GH=GW*1000.,
300 RETURN
END
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SUBROULTINE TLF(ACFT,ALT, W,0I,FUEL)

DIMENSICN DYS(10),0¢6¢10),0Y7(10),0Y8(10),0v9(10),0Y11(10),0Y12¢10
1),0Y12(10),0Y14(107,0Y15¢10),CY11(10),CY12¢10),CY$13(10),CY14L(10),C

2Y150(10),0Y16(10),CY16(10),DY1L7(10),CY17(10)
COMMCN/CACFY/FULE,ATD
INTEGER MW,FUEL
GW=W/1000.,
FUEL=0,
IF(ACFTL.EQ.FLE ) GO TO 1
IF(ACFTL.EC,A?D ) GO YO 2
OGHW=30.
0Y11(1)=.013
0Y11(2Y=,002
0Y11()=-,005
0Yf1(L)=,021
0Y11(S)=~,06
OY11(€)=,137
DY11(7)==,267
DY11(8)=,4L66
0Y12(1)=.013
0Y12(2)=,002
Cy12(3)=-,005
0Y12(4)=,021
0Y12(5)=~,06
CY12(€)=2,137
DY12(7)==,267
0Y12(8)=,505
0Y13(1)=,013
0Y13(2)=,002
DY13(3)=.,007
DY13(4)==-,027
CY13(5)=,072
0Y13(€)==,154
0Y13(7)=,287
0Y13(8)=-,338
0Yt4(1)=,.020
CY1u (2)==-,002
OY1L(2)=~,002
DY1&(4)=,01%
DY14 (5)==-,038
DY{&L(E)=,089
0Y14(7)=-,173
0Y14(8)=,388
0Y15(1)=,02
0Yi15(2)=-,002
0Y16(3)=,009
DY15(4)=~-,030
0Y15(5)=,094
CY16(€)==,242
0Y1S(7)1=.€601
0Y{5(8)=-1,46
0Y16(1)=,022
DY16(2)=.001
7Y16(3)=-,006
0Y16(4)=,016
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0Y16(5)x=-,026
DY1€(6)=,059
DY16(7)=z=,148
0Y16(8)=,340
0Y17(1)=.022
pYi7(2)=,001
0Y17(3)=,005
0Y17C(4)=-,028
DY17.5)=,1000
0Y17(6)=-,197
0Y17(7)=,153
DY17(8)=,508
Cy11(1)=,530
CY11(2)-~,08
CY11(3)=,04
CY11(4)=,08
CY¥11(5)=-,45
CY11(€3=1,32
CY11(7)==-2,94
CY11(8)=5,42
€v12(1)=,53
CY12(2)=-,08
CY12(3)=,04
CYi12(u4)=,08
CY12(5)==,45
CY12(€)=1,32
C¥12(7)=-2,94
cY12(8)=5,27
CY13{(1)=,530
CY13(2)=~-,08
CY13(3)=-,07
CYL3(u)=,52
CY13({€)1==-1,67
CY13(E)=lL,04
CY13(7)=-8,13
Cy13(8)=12,83
CY14(1)=,45
CY14(2)==,04
CYi14(3)=,05
CY14(4)=~,03
CY14(5)=~-,12
CY14 (€Y =,47
CY14(7)=-1,38
CY14(8)=3,29
CY15(1)=,45
CY15(2)=-,04
CY18(3)1=-,22
CY15(4)=1,05
CY15(5)=-3,15
CY15(6)=7.45
CY15(7)=-16,26
CY15(8)=3€,09
CY16(1)=,32
Cy16(2)=,01
CY16(3)=,02
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CY1E€(4)==,22
CY16(5)=.95
. CY16(E)==3,6
b CY16(?7)=40,9
) £Y16(8)=~26,29
{ CY17(1)=,32
) CY17¢2)=.01
’ CY17(3)==,24
CY17(4)=,82
CY17(5)=-2,35
CY17(€)=3,88
CY17(7)=,.54
CY17(8)=-26,29
CY7(1)=,45
| DY?7(2)=-,25
DY?7(3)=,25
CY7¢4)==,05
! DY?£5)=-,15
DY7(5)=,65
DY?(7)=.065
0Y3(1)z,5
oYa(2)=,2%
DY8¢3j=2~.5
DYB(‘O)=Q75
pDY8(5)=-1,
1 0Y8(6)=1,75
' DY8(7)==3,7
0Yg9(1)=1,25
‘ DYQ(2)=-1,
8YSi3)=2,
DY9(4)==3,25
DYS(5)=4,75
DY9(£)=~3,
. 0YQ{7)=-4,5
! SL1=000
' CONST1=0.0
SL221.75
SL3=1.75
SLh=1475
DX1= 2,5 )
0X2= 4, e
KK1=8
KK2z7
pD0T=20,
GO TO 200
2 DGW=20.
0YS5(1)=,02
DY5(2)=,01
DY5(3)==,02
DYS(4)=,04
DY5(5)=~,08
DYS(6)=,2
DYS(7)=-,51
DY5(8)=1,20
DYB(1)=,45

P
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0Y6(2)=.1
DY6(3)==42
OYE(L)=,2
0Y6(fY==,6
DYE(E)=1,55
DYE(T7)==3.9
DYE€(8)=0C,1
DY7(1)=,.16
0Y7(2)=,08
DY7(3)=-,18
DY7(L)=,28
0Y?7(5)=~,360
OYT(6Y=4l
0Y8(1)=,16
DY8(2t=,24
0Y8(31=-,29
DY8(4L)=1,34
NY8(5)==-4,59
0Y8(€)=11,24
0YS3(1)=,4LE
[ 0Y9(2)=,04
‘ DY9(3)=,3¢€
e, DY9(4)z=,76
; o, 0Y3(S)=2.€6
e DY9(6)=-7,56
s CONSTiz=,4
cli=,04
SL2=1.4b
SL3I=1.40
SLu=1,.4b
DX1=2,%
0X%X2=3,5
KK1=8
KK2=¢
0ONI=50,.
GO TC 13
200 IF(GW.GT+35. ) GO TO 3

-

tg-

P 3= =

T T e M A et s A ] SRR




100

101

102

KK1=8

DO 100 I=1,KK1
OYS(IY=0YILL])
0Y6(1I)=zCY11L D)
GO TC 13
IF(GH.GT 40,
KK1=8

D0 101 I=1,KK1
DYS(1)Y=DY12(])
OYE(I)=CY12( D)
GO T0 13
IF(GR,GT,45,
KK1i=8

00 102 T=1,KK1Y
BYS(I)=0Y13(D])
DY6(I)=CYIX(T;
GO TC 13
TIF(GW.GT.50,

) GO TO &

) GO 70 5

) GC TC &
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KK1=8
00 103 I=1,KK1
IY5¢IY=0Y14(1)
103 OYE(I)=CY14L(])
GO0 T0 13
6 IF(GH.GT.55.,) GO TO 7
- KKi1=8
00 104 I=1,KK1
DYSCI)=0Y15(1)
104 OVY6(I)=CY15(1)
GO 70 13
7 IF(GH,GT.E0.) GO TO 8
KKiz8
00 105 I=1,KK1
DYS(T)=0Y16(])
105 DYE(TI)=CY16L D)
G0 10 13
8 KKiz=8
DO 10€ I=1,KKQ
DYS(I)=0Y17¢ 1)
106 DYS(I)=CYL7CI)

13 co=1,

U=ALT/5000,
IF(ACFTLEQ,A7D)Y U=U-1
00 700 I=x1,KK1%
CO0=CO*U/FLOAT(I)
U=U-1,
SL1=0YS5(1)*CO+SLY

700 CONST1=CYE(I)*CO +CONST1
T=SL1#(GK-D6HW) +CONST1
Co =1,

U=01/001

CO 701 I=1,KK2
Co=Co*L/1
U=zU~1,

701 SL2=DY?(1)*CO +SL2
Rx=T*#SL2 -
IF(T.LE.,DX1) GO TO 801
co =1,
u=DI/001
00 702 I=1,KK2
CO=U*CO/FLCAT(I)
U=U=-1,

702 SL3=0Y8(I)*CO+SL3
R=SL2*0X1+SL3*(T-0X1)
IF(TLLE.CX2) GO TO 801
co=1.

U=01/001

DO 703 I=1,KK2
CO=CO*U/FLOAT(I)
Usu-1,

703 SL&=DY9(I)*CO+SLY
R=SL2¥CX1+SL2*(0OX2«DX1) +5L4*{T=-DX2)

801 CONTINUE
FUEL=R*100, +.5
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PR

GH=GW*1000,
300 RETURN
E€ND

e
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. SURROUTINE CROCACFT,ALT, W,DI, TNMPPF)

) DIMENSION DY1(10),0Y2(10), OV3(10),0Y4(10)

! COMMON/CACFT/FULE,ATD

{ INTEGER W

! GH=W/1000,
TNMPPF=0,
IF(ACFT,EQ.F4LE ) GO TO 1
IF(ACFT,EQ,A7D ) GO TO 2

1 0GW=30,

DY1(1)=z-,01
DY1(2)=0.0
DY1(3)=0,.0
DY1(k)z~,01
DY1(5)=,03
DY1{6)2~,06
DY1(7)=,08
DY1(8) ==, 06
DY2(1) =, 47
DY2¢2)=,23
DY2(3)==,2
OY2(4)=,09
DY2(5)=,2
DY2(6) 2= (72
DY2(7)=1,27
pY2(8)z=1,2
DY3{1)=-,002
DY3(2)=,001
DY3(3)==-,001
DY3(4)=,0005
DY3(S)=,0013
0Y3(6)==,0053
DY3(7)=,0123
DY&4(1)2=-,002
DYL(2)=0,0
DY4(3)=,001
DY&(4)==,002
DY&(5)=,002
DY&(6)=,001
DYL{?)==,01
SL1==,02
CONST1=2,
SL2=,016
CONST 22,028
KK1=8
KK2=z7
pD0I=20.
GO TO 13

4 DGH=150
DY1(1)=0.0
DY1(2)=~=,.01
DY1(3)=z,02
DY1{4) =40k
DY1(5)=, 06
DY1(6)z~,06
BY1(7)==,01
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700

701

300

DY1(8)=,22
0Y1(9)=~,65
0Y2t1)=, 38
0Y2(2)=,02
DY2(3)==-,02
0Y2(4)=,12
0Y2(5)==~,32
DY2(6)=,€7
0Y2(7)=~1,22
0vY2(8)= 1,97
0Y2(9)=z=-3,17
0Y3(1)=-,01
0Y3(2)=,0045
DY3(3)=-,0005
OY3(4)=-,0056
0Y3(S5)=,0167
0Y3(6)=z==,0357
OYyu(11=0,0
DY&4(2)==,01
OYu(3)=,02
OY4(4)==-,035
DY4(5)=,058
OY4l€E)=-,093
CONST1=1,12
SL1=-,02
CONST2=,05
SL2=.05%

00I=5¢0,

KK1=9

KK2=6

Co=1,

Co1= 1.
U=ALT/5000,

00 700 I=1,KK1
CO=CO*U/FLOAT(Y)
CO1=CO1*U/FLOAT(I)
SL1=0Y1(T)*CO+SL1
CONST1=DY2(I)*C01+CONSTY
u=u-1,

CONTINUE

C0=1.

Co1=1.

U=DI/001

DO 701 I=1,KK2
CO=CO*U/FLOAT(T)
C01=CO1*U/FLOAT(I)
SL2=0Y3(I)*CO +SL?
CONST2=DY4(1) *CO1+CONST2
U=U=1,

CONT INUE
T=(SL1*¥(GH=-DGW)+CONST1)
TNMPPF= SL2*(SL1*{(GW=DGH) +CONST1) + CONST?2
GW=GW*1000(,

RETURN

END
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INPUT LIST
COLUMN VARIABLE FORMAT
TYPE ONE CARD:
1-10 ACFT A Aircraft: Left-hand justify
11-15 ALTG F Outbound aititude: feet
16-20 ALTR F Altitude returning: feet
21-25 ALTAT F Altitude in target area: feet
30 C i if C equals one, values of parameters are

printed out after each segment of the mission
for each iteration to permit checkout of the

program.
TYPE TWO CARDS:
1-4 FFSAT | Fuel for start and taxi: pounds
5.8 FFTO 1 Fuel for takeoff: pounds
9-12 FFDG | Fuel for outbound descent: pounds
17-20 FFDG | Fuel for descent returning: pounds
21-24 FFLAT | Fuel for landing and taxi: pounds
25-28 FTBR i Fuel to be returned: pounds
29-32 PR | Payload returned: pounds
33-35 DIG F Drag index outbound
36-38 DIR F Drag index returning
41-45 FAS | Fuel at engine start: pounds
46-50 P | Payload (any item capable of being dropped,

ejected or jettisoned): pounds

51-56 BAW | Basic aircraft weight {gross weight at engine
start less fuel and payload): pourds

57-60 DFSAT F Distance for start and taxi: NM

33




COLUMN VARIABLE FORMAT

61-64 DFTO F Distance for takeoff: NM

65-68 DFDG F Distance foi nutbound descent: NM
69-72 DFL F Distance during loiter in target area: NM
73-76 DFDR F Distance for descent returning: NM
77-80 DFLAT F Distance for landing and taxi: NM

TYPE THREE CARD - An EOR (7/8/9) card follows the last Type Two card of a set of data

Any number of sets of data may be used.
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PROGRAM LIMITATIONS
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PROGRAM LIMITATIONS

F-4E and A-7D Aircraft
All climbs are at military thrust.
All cruises are at optimum Mach numbers.
QOutbound and returning altitudes: 5,000 to 40,000 feet
Altitude in target area: 0 or 5,000 to 40,000 feet
F-4E restrictions:

Gross weight: 30,000 to 58,000 pounds

Drag indicies: 0 to 140
A-7D restrictions:

Gross weight: 20,000 to 42,000 pounds

Drag indicies: 0 to 300
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F-4E DRIVER FOR RADIUS OF ACTION
SUBROUTINES LISTING
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A-7D DRIVER FOR RADIUS OF ACTION
SUBROUTINES LISTING

45
(The reverse of this page is blank)




(N3
4018
3NNILNOD 0T
*OPG2+41V=4V G
(31)0 NIVD
(LIVA 14DV ALY N 1TIVD
(4130 VD
(LIV4142V41T1044)H 1Wa
(CING 1IVD g
(1Iv¢130v€21040)H 119D
INNIANOD 02

000T44=M
ENNILEIND D 3
*81410=10 it se

G*4+°0000T23284=(ICQI “MIINT
G°+°0T47040=(101MI)AI
1933=(101“MI) 31
(32¥4°10¢mM41Iv¢143V)0¥T 1TVD
11033°10¢M5 41V ¢140V) 310 1IVD 02
(IL)ISNENI3Y C(ID30CITN41TIV4140VI0TT I1IVD
91¢T=1CI UL 0Q
*g=1g
£2%1=M1 02 0Q
Co002=M a1
sT¢T=v¥1 01 0Q
*0006=11V
INNIINOD 0%
XHI= (1M 391
XHI=(140)> 01 0T
XHT= (14031
9T ¢1=7 0% 0d
g¢¢i=r 0% 04
/GLVHE/Z 130V viva
JHOHAHN $ 1D ICHY 104 dH R0 JVHESINIHEZLIYOY341134040703340LV 394 vava g
M0434M ¥393INI
0LV $344/7830VI/NORMOD
(9T¢GEINIC(QTéGEIQTI* (ATEcE)IST NOISN3IWIQ
(1NG1IN0=9:d¥ L 1INdLIN0) 00L€d WYIAI0Ad

47

30wl bos¢d HYd890dd

at




- ——

ON3

NuNi13y

(£06°9)3I1IHM

(90649)31I¥M (43°D3°3718V1) 3T

(S06¢3)2LTI¥M (¥2'D3°*318VL) 4T

("06€3)31THYM (AI°*D3I*3ITEVI)II

161349y (106°G)3 11NN

(*SONA0E NI 33Y SIINSHO2XBG6/6318V1 €WIDD MN04 I3NIHO2X686) LVHIOS
(*13nd SONNOd 00007 ¥3¢ S3TVIW WIIINVT

N NI 2¥V S3LIV¥HNG éXEhw¢/¢378YV)L 31V¥ NOILAWASNOD T1:N4H 224X GS) LVRYOS
(°0T A8 G3I4IL1"Nk S3TIW IvIIiNVT

N NI 33V SIINVISIOHGEHEXE+¢/4318v 1 SWIND ¥04 3IDNVAISIOH%Z ¢ XSS) IVHIOL
]:35 nge 892 092 2

022 662 087 97T GHT 21t 00T ce 69 07

4 82 OHODT XS IHOTIMHOSXT¢ /76 XIONT OVHCOHNTEXOGL /78 XT) LVNE0d
$1333 HS%0°04¢~30NLTLTIVHEXQG 24 1IVHINIV HECEVEXTOCTHT) LVNL0S
7808494 YD3IHN6ID:00KH 78064300 viva

027439470 40VE/NOWNOD

(1IveL140V 3GV IR 3NILC0HENS

EXAR-B

<t
906
506 0T
©06 |
£06 4
T06

H 3NILN0OYBNS

48




(9T T=T¢(1TIN) ‘MI

(BT¢T=1¢(1*TIN)NIT

(3TCT=T¢ (VIINYHIT

an3

N3NL3Y
SNNIINOJD
XHTI=¢1¢C)IN
91¢1=1 02 0QC
qc¢T=r 02 00
3NNIINOYZ
(106°9)31I14M
0007 +MI=MI
T+1I=1

2¢T=» 61 QC
(206°9)31TUM
SNNI INOD
(206°€9) 31T 9M
INNIANOD
(106 °9)32T4M
000T+MI=NMI
T+41=1I

¢¢T=xx 6 0a
%¢1=r 017 0Q
(206°9)31IdM
(T06¢9)3LINM
(206 ¢3) 31T 4M
0noa2=mMI

T=1
(XT)1lvWd04d

(2J9T¢X27T421)1VYHN0S
{OTSGCIN NOISNIKWIQ
(N)Q 3NIiNn0o4&8ns

32vel

6e

st

01

206
54 )

a

24

0e

R 4

01

3NILNOYENS

49
{The reverse of this page is blank)

A ot e

TN S

7

A




APPENDIX VI

TABULAR DATA FOR THE F-4E AIRCRAFT
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